Adrenomedullin blood concentrations in infants subjected to cardiopulmonary bypass: correlation with monitoring parameters and prediction of poor neurological outcome.
Brain injury is a major adverse event after cardiac surgery, especially when extracorporeal circuits are used. We evaluated whether cardiopulmonary bypass (CPB) affects cerebrovascular resistance and plasma concentrations of adrenomedullin (AM), a vasoactive peptide regulating cerebral blood flow. We evaluated 50 infants (age <1 year) with congenital heart defects, matched according to a 2-year follow-up; 40 infants had no overt neurological injury, and 10 had brain damage. Blood samples were taken before surgery, during surgery before CPB, at the end of CPB, at the end of surgery, and at 12 h after surgery. Neurological outcome was evaluated before surgery, on postoperative day 7, and 2 years after surgery. We measured AM concentrations and used Doppler velocimetry to measure middle cerebral artery (MCA) pulsatility index (PI). The highest MCA PI values and lowest AM concentrations occurred at the end of CPB and of the surgical procedure. Infants who developed abnormal neurologic sequelae had significantly (P <0.001 for both) higher MCA PI values and lower AM concentrations than patients with normal neurologic outcome at the end of CPB and after surgery. As single markers for predicting neurological abnormalities, AM (cutoff: 17.4 ng/L) achieved a sensitivity of 100% and a specificity of 73.0% and MCA PI (cutoff value: 1.8) a sensitivity of 100% and a specificity of 56.8%. AM concentrations and MCA PI patterns change during CPB, mainly in infants with brain damage, and may be useful for early identification of infants at risk for brain damage.